Introduction. Australia's ageing population puts significant demands on the aged care and health care sectors. To monitor the provision of aged care and health care services to older people, each government body has an individual data collection system. Together these systems can be the basis for creating the evidence necessary to support future allocation of resources for our ageing community. The Registry of Older South Australians (ROSA) is a cross-sector multidisciplinary platform built to address the challenges of monitoring people in aged care settings. This protocol describes the ROSA's framework and plans.
Methods and analysis.
A Registry to capture 16,000 South Australians/year undergoing an aged care eligibility assessment was designed. ROSA will contain information captured by the Commonwealth and South Australian state Health Authority, linked by two data integrating authorities, and housed on a secured data platform. The ROSA will contain information on the sociodemographic, health, function, psychological, social, home and safety assessment and concerns characteristics, aged care services, general health services, and mortality of people receiving aged care services.
Ethics and dissemination. ROSA will longitudinally monitor the services provided to a population that puts costly demands on the state health care and aged care systems, identify unwanted variation, and underpin future research. ROSA's expected outputs include an annual report, a substantial research agenda, educational materials, and risk Strengths and limitations of this study.
• The Registry of Older South Australians (ROSA) is a unique data infrastructure with data from both the health and aged care sectors.
• Complete capture of the state-based population receiving subsidised aged care services, including longitudinal follow up and minimal attrition of the cohort.
• By utilising only existing data ROSA minimises the burden on participants, eliminates the data collection process, demands and certain biases associated with collecting new data, while simultaneously maximising the capture of the cohort of interest and minimising selection bias.
• Our findings will be generalisable and could also influence the provision of aged care services to other states and countries with similar ageing populations placing increasing demand in the aged, health and social welfare sectors.
• A limitation of this cohort is that it only includes older adults accessing aged care services.
F o r p e e r r e v i e w o n l y
INTRODUCTION:
Australia is an ageing country 1 . In 2016, 15% (3.4 million) of Australians were over 65 years old and this proportion is expected to increase to 19% by 2031 2 . Currently 7% of those over 65 years old are receiving residential aged care services 3 and they account for 41% of the hospitalisations in Australia, 48% of the days spent in hospital 4 , and utilise ambulance services at much higher rates than younger people 5 . This already high demand on both the aged care and health services sectors will continue to increase with our ageing population 1 , therefore evidence to support significant, efficient, and cost-effective resource allocation is necessary.
Australians are fortunate to have aged care services, social services, and a health care system subsidised by the government. Through 'My Aged Care' one can be assessed for aged care eligibility, which then results in likely support for aged care services by the Australian Commonwealth 3 . Similarly, once registered with Medicare, one can obtain medical services and pharmaceuticals that are covered or partially subsidised by the government. To monitor the provision of these services, each government body has developed a data collection system, which individually monitors their areas of services delivered 6 . Brought together these data sources have an incredible potential to comprehensively describe the ageing pathway and aged-related decline of older Australians, and could be the basis for creating the evidence necessary to support future allocation of resources for our ageing community.
South Australia has one of the highest proportions of older people in the country (18% were over 65 and 2.6% were over 85 years old in 2016) 7 , and this proportion is also projected to increase substantially (12-20% increase by 2027) 2 . Additionally, South Australia has one of the highest proportions of people living in residential aged care settings in Research Consortium, a cross-sectoral partnership of researchers, clinicians, aged care providers and consumer advocacy groups whose expertise encompasses geriatrics, gerontology, aged care services, general health and well-being.
The ROSA launched in April 2018 and will conduct longitudinal evaluations of aged care recipients and their needs, both within the aged care services and health services domains, and evaluate the appropriateness and effectiveness of services and care to this population. Specifically, the ROSA's main goals are to: (1) create an unique data infrastructure with cross-sector data-linkage, powerful analytical and hypothesis-testing capacity; (2) produce robust evidence for cost-effective service innovations, updated models of care, and other solutions for the ageing sector; (3) enable the monitoring of the quality of ageing in South Australia; (4) support and provide the infrastructure for a 'Living Lab.'
ROSA's framework was developed with active support and involvement from consumer representative organisations and end users, which helped focus on activities that are of specific relevance to this population. With the infrastructure developed and leadership of ROSA we will be in a position to provide evidence to academics, health service providers, clinicians, and the aged care industry. Furthermore, we also hope to influence future decisions by the government on the provision of aged care and health services to our ageing population.
As the Australian population ages, the demands on the aged care and health care system increases. Opportunities to improve resource utilisation are increasingly necessary.
A Registry that monitors the services provided to a population that puts costly demands on the health care and aged care systems, identifies unwanted variation, and underpins research to improve the quality of ageing is being developed. This protocol describes the ROSA framework and plan.
METHODS AND ANALYSIS:
The ROSA's framework adheres, where appropriate, to the 41 operating principles for clinical quality registries recommended by the Framework for Australian clinical quality registries 9 . In summary, these principles define the need for a clinical quality registry to have a clear purpose and employ a methodologically sound design, appropriate data collection methods and approach, clearly specified data elements, risk adjustment capabilities, appropriate data quality monitoring, established organisation and governance, data custodianship agreements, appropriate ethics considerations, and clear output and publication plans. The ROSA target population, approach to data capture, data aggregation and storage, and expected output are described in this protocol and summarised in Figure 1 .
Target population. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y being assessed is an older person who needs (1) coordinated services to help stay in their home; (2) to receive services through transition care; (3) to receive respite care in an aged care home; or (4) to move into an aged care home 10 . While unlikely (<4% of cases in 2015/16) it is possible that a younger person with a disability, dementia or other special needs that are not met through other specialists services will be assessed for aged care
services by an ACAT 10 . These younger people will not be monitored by the registry.
ROSA has initially targeted one ageing cohort, i.e. South Australians assessed for aged care services for the first time, because it is a cohort with substantial information characterising them at specific time period. This cohort is also one with high health services utilisation and likely to obtain substantial benefit from the proposed body of work and importantly, it is also a feasible one at the scale ROSA is planned. We recognise that the findings of ROSA may have limited generalisability to other ageing cohorts because this cohort is of people accessing aged care services, and at this time there is limited evidence
informing us to what degree the ROSA population is different from similar ageing cohorts.
While aged care service preferences, laws, and the complexity of the case mix have changed dramatically in the last couple of decades [11] [12] [13] , as of 2016, 70% of aged care 'places' were in residential care facilities, 28% were with home care packages and the remaining in restorative care. With the establishment of ROSA, a better understanding of this cohort and its limitations in regard to evaluating areas of ageing will be identified and will then be used as justification and support for enrolment of other cohorts into ROSA. It is the ROSA's objective to improve the quality of ageing for all Australians, therefore scaling ROSA to include other ageing cohorts is a future goal.
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For peer review only -http://bmjopen.bmj.com/site/about/guidelines.xhtml BMJ Open   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 ROSA's framework is based on the concept that substantial information is already independently collected by government bodies in Australia. The ROSA decision to not collect any further information was a strategic one and is one of its strengths. By utilising only existing data, ROSA minimises the burden on the Registry participants, eliminates the data collection process, demands, and certain biases associated with collecting new data, while maximising the capture of the cohort of interest and minimising selection bias. This model is not optimal for every registry, but it is supported in this instance where the current existing data covers the core data elements necessary for the comprehensive description of our ageing cohort and the surveillance necessary required to achieve the proposed aims of this project. 17 . In brief, SURE is housed at the Sax Institute in New South Wales and has security protocols that meet the challenges and privacy concerns of most government data custodians within Australia, making it the platform of choice for data linkage projects.
SURE will provide a virtual workspace for the ROSA team, whereby the team will be able to create the database infrastructure and set up processes for data management and reporting using the SURE security protocols. ROSA is designed to be a relational database and SAS is the analytical tool of choice for data management and analysis by the ROSA team.
The ROSA data linkage will be led by the two data integrating authorities (AIHW and SA NT DataLink), and yearly extracts of the information identified as crucial will be requested. The first step in the linkage process is the identification of the cohort by the NACDC, which will be done by AIHW. After cohort identification, the cohort will be linked to their activity in the NDI, MBS, and PBS databases. After this is complete the SA Health information, which includes the ISAAC, EDDC, and SAAS activity are linked to ROSA by SA NT DataLink.
Once the data are made available to ROSA's analytical team, the data management process starts. This includes programming routines for data cleaning, which include quality control checks (including within and between cases logic), and outlier and missing data evaluation. After cleaning, the data will be processed to create yearly ROSA files that include created/derived variables fitting the standard definitions created for ROSA's variables. 
Expected output and dissemination.
A ROSA annual report, which will include a comprehensive summary level (deidentified) description of the registered cohort, their overall aged care services utilisation, health care services utilisation, mortality, trends, and variation in these main areas will be prepared. These annual reports are intended to provide a cohort overview, general resource utilisation of aged care and health care services, and identify variations in need of further evaluation. These reports support ROSA's third objective, which is to monitor the quality of ageing in South Australia.
Other planned outputs include: translation of research findings into education materials for distribution at the point of contact with aged care recipients (aged care eligibility assessments, residential aged care setting, aged care providers), reports to support consumer activities (workshops/public lectures), reports to support and inform
ACATs on their activities, and the development of risk profiling tools to support early The ROSA's full potential will be achieved through the utilisation of its information to create evidence for cost-effective innovations, updated models of care, and other solutions for the ageing and healthcare sector. ROSA's strategy to produce this evidence involves research focused within specific domains led initially by three post-doctoral researchers.
These domains are: dementia and cognitive impairment, quality use of medicines, musculoskeletal health, and health economics. These areas were chosen because they cover the most prevalent conditions in the ageing cohort and cover evaluations with relevant economic impact. Further involvement of honours students, PhD students, and researchers is also encouraged by the ROSA team. Engagement with partnering academics in opportunities for innovations is also a goal of ROSA. This includes the partnering in new research opportunities utilising ROSA data or in conjunction with ROSA to help achieve its goals.
Another key feature of ROSA is that it is designed to support a 'Living Lab.' This means ROSA provides the infrastructure and ability to support the trialling of innovative and emerging ideas to improve the health and wellbeing of ageing adults. Specifically, ROSA will be able to support 'nested' studies within the registry 18 . With the proper administrative and ethics approval, ROSA can identify cohorts fitting specified criteria for studies and subsequently provide researchers with aggregate level data on the information captured by ROSA on these cohorts. This is an efficient and cost-saving model to conduct trials within the registry. 
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We integrating authorities, and housed on a secured data platform. ROSA will contain information on the sociodemographic, health, function, psychological, social, home and safety assessment and concerns characteristics, aged care services, general health services, and mortality of people receiving aged care services. Registered participants will be prospectively monitored until their death and yearly updates of their aged care and health care services information will be added to the registry.
Ethics and dissemination. ROSA will longitudinally monitor the services provided to a population that puts costly demands on the state health care and aged care systems, identify unwanted variation, and underpin future research. ROSA's expected outputs include an annual report, a research agenda that focuses on high burden conditions and potentially economically impactful questions, educational materials, and risk profiling tools.  By utilising only existing data ROSA minimises the burden on participants, eliminates the data collection process, demands and certain biases associated with collecting new data, while simultaneously maximising the capture of the cohort of interest and minimising selection bias.
ROSA was approved by the South Australian Department for Health and Ageing HREC
 Our findings will be generalisable to all Australians seeking aged care services and could also influence the provision of aged care services to other states and countries with similar ageing populations placing increasing demand in the aged, health and social welfare sectors.
 A limitation of this cohort is that it only includes older adults accessing aged care services. 
INTRODUCTION:
Australia is an ageing country 1 . In 2016, 15% (3.4 million) of Australians were over 65 years old and this proportion is expected to increase to 19% by 2031 2 . In the state of South Australia, the proportion of people over 65 has already reached 18% and those over 85 are now more than 2.6% 3 of the population, making it one of the states with the oldest population in the country 2 . Nationally, 10% of Australians over 65 years old are receiving some type of aged care services at a cost of $18.1 billion/year to the government alone. 4 Additionally health care expenditure in Australia is over $170 billion/year 5 
and older
Australians are accountable for a significant proportion of this cost, since they are responsible for 41% of the hospitalisations nationally, 48% of the days spent in hospital 6 , and use ambulance services at much higher rates than younger people 7 . The demand on both the aged care and health services sectors will continue to increase with our ageing population 1 , therefore evidence to support significant, efficient, and cost-effective resource allocation is necessary.
Australians are fortunate to have aged care services, social services, and a health care system subsidised by the government. Through 'My Aged Care' one can be assessed for aged care eligibility, which then results in likely support for aged care services by the Australian Commonwealth 8 . Similarly, once registered with Medicare, one can obtain medical services and pharmaceuticals that are covered or partially subsidised by the government. To monitor the provision of these services, each government body has developed a data collection system, which individually monitors their areas of services delivered 9 . Brought together these data sources have an incredible potential to comprehensively describe the ageing pathway and aged-related decline of older Australians, focus on activities that are of specific relevance to this population. With the infrastructure developed and leadership of ROSA we will be in a position to provide evidence to academics, health service providers, clinicians, and the aged care industry. Furthermore, we also hope to influence future decisions by the government on the provision of aged care and health services to our ageing population.
This protocol describes the ROSA framework and plan. 10 . In summary, these principles define the need for a clinical quality registry to have a clear purpose and employ a methodologically sound design, appropriate data collection methods and approach, clearly specified data elements, risk adjustment capabilities, appropriate data quality monitoring, established organisation and governance, data custodianship agreements, appropriate ethics considerations, and clear output and publication plans. The ROSA target population, approach to data capture, data aggregation and storage, and expected output are described in this protocol and summarised in Figure 1 .
Target population. (4) to move into an aged care home 11 . While unlikely (<4% of cases in 2015/16) it is possible that a younger person with a disability, dementia or other special needs that are not met through other specialists services will be assessed for aged care services by an ACAT 11 . These younger people will not be monitored by the registry at this time. ROSA has initially targeted one ageing cohort, i.e. South Australians assessed for aged care services for the first time, because it is a cohort with substantial information characterising them at specific time period. This cohort is also one with high health services utilisation and likely to obtain substantial benefit from the proposed body of work and importantly, it is also a feasible one at the scale ROSA is planned. We recognise that the findings of ROSA may have limited generalisability to other ageing cohorts because this cohort is of people accessing aged care services, and at this time there is limited evidence
While aged care service preferences, laws, and the complexity of the case mix have changed dramatically in the last couple of decades [12] [13] [14] , as of 2016, 70% of aged care 'places' were in residential care facilities, 28% were with home care packages and the remaining in restorative care. With the establishment of ROSA, a better understanding of this cohort and its limitations in regard to evaluating areas of ageing will be identified and will then be used as justification and support for enrolment of other cohorts into ROSA. It is the ROSA's objective to improve the quality of ageing for all Australians, therefore scaling ROSA to include other ageing cohorts is a future goal. Entry into the ROSA will be triggered when an older South Australian undergoes an assessment by an ACAT member. ROSA is using an opt-out consent process to prospectively enrol participants. This was deemed acceptable after surveying a cohort of older Australians about acceptability of different consenting approaches 15 will be obtained for ROSA (Figure 1 ). See Table 1 for information on data source custodians 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r p e e r r e v i e w o n l y and descriptions. Linkage for ROSA will occur annually and will be conducted by engaged data integrating authorities (i.e. AIHW and SA NT DataLink).
Using the proposed datasets ROSA will construct variables that describe the following domains: sociodemographic characteristics, general health, function, physiological wellbeing, social welfare, home and safety assessment and concerns, medical history, aged care services approved and accessed, general health services utilisation, mortality, and other disease and aged care services specific outcomes. See Table 2 for specific variables within the data domains that ROSA will capture. ROSA will monitor its registered cohort until the outcome of death. The NDI will provide ROSA with this outcome and reason for death. Less than 0.4% of the Australian population emigrated in 2012 with lower rates in older Australians 6 16 , therefore we expect to have minimal lost to follow up in the cohort given that 90% of ROSA's expected participants are over 70 years old 17 .
ROSA's framework is based on the concept that substantial information is already independently collected by government bodies in Australia. The ROSA decision to not collect any further information was a strategic one and is one of its strengths. By utilising only existing data, ROSA minimises the burden on the Registry participants, eliminates the data collection process, demands, and certain biases associated with collecting new data, while maximising the capture of the cohort of interest and minimising selection bias. This model is not optimal for every registry, but it is supported in this instance where the current existing data covers the core data elements necessary for the comprehensive description of our ageing cohort and the surveillance necessary to achieve the proposed aims of this project. 18 . In brief, SURE is housed at the Sax Institute in New South Wales and has security protocols that meet the challenges and privacy concerns of most government data custodians within Australia, making it the platform of choice for data linkage projects. SURE will provide a virtual workspace for the ROSA team, whereby the team will be able to create the database infrastructure and set up processes for data management and reporting using the SURE security protocols. ROSA is designed to be a relational database and SAS is the analytical tool of choice for data management and analysis by the ROSA team.
Once the data are made available to ROSA's analytical team, the data management process starts. This includes programming routines for data cleaning, which include quality control checks (including within and between cases logic), and outlier and missing data evaluation. After cleaning, the data will be processed to create yearly ROSA files that include created/derived variables fitting the standard definitions created for ROSA's variables. These include variables such as co-morbidity indices, frailty measures, counts of specific events, among others.
Patient and Public Involvement.
The ROSA is the product of a partnership of 13 institutions, including two consumer advocacy organisations (Council on the Ageing SA and Health Consumers Alliance SA). These two organisations and seven consumer representatives are part of the governance structure of ROSA, which provided oversight for ROSA's development and now ongoing operations.
Consumers were involved in the design of ROSA's Participant Information Sheet/Opt-out Consent Form, development of study proposal using ROSA's data, lay summaries of studies, and advise on opportunities for public and community engagements. In meetings scheduled four times a year, these consumers are updated on the progress of ROSA and findings from studies using the ROSA data, and have the opportunity to provide feedback.
ETHICS AND DISSEMINATION:
Ethics. The ROSA's full potential will be achieved through the utilisation of its information to create evidence for cost-effective innovations, updated models of care, and other solutions for the ageing and healthcare sector. ROSA's strategy to produce this evidence involves research focused within specific domains led initially by three post-doctoral researchers.
These domains are: dementia and cognitive impairment, quality use of medicines, musculoskeletal health, and health economics. These areas were chosen because they cover the most prevalent conditions in the ageing cohort and cover evaluations with relevant economic impact. Further involvement of honours students, PhD students, and researchers Another key feature of ROSA is that it is designed to support a 'Living Lab.' This means ROSA provides the infrastructure and ability to support the trialling of innovative and emerging ideas to improve the health and wellbeing of ageing adults. Specifically, ROSA will be able to support 'nested' studies within the registry 19 . With the proper administrative and ethics approval, ROSA can identify cohorts fitting specified criteria for studies and subsequently provide researchers with aggregate level data on the information captured by ROSA on these cohorts. This is an efficient and cost-saving model to conduct trials within the registry.
With a target enrolment of 16,000 participants per year throughout the state of South Australia this is an ambitious effort, but one that is expected to provide a valuable resource that can be used to monitor the under-studied and not well understood population receiving aged care services in South Australia and their health services.
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